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Earth  History  Field  Trip 

for  High  School  Science  Teachers 

Jacksonville,  Illinois,  October  22,  1949 

Spqnsored  by  State  Geological  Survey 
M.  M.  Leighton,  Chief 
Gilbert  °.  Raasch,  Conference  Director 
Principal  John  Agger,  Conference  Host 


MINERAL  RESOUJ 
RECORDS  DIV1SU 


ILLINOIS  STATE 
|  GEOLOGICAL  SURVEY  I 


General  Ins  true  ti  ons : 

1.  Please  be  prepared  to  leave  promptly  at  9:00  A.  M. 

2.  Cars  will  assemble  at  Newton-Bateman  Memorial  High  School. 

3.  Participants  will  provide  themselves  with  lunches  before  starting, 

4.  At  scheduled  stops,  please  assemble  promptly  near  leader  to  hear  his 
discussion  before  scattering  for  individual  examination  of  points  of 
interest;  also  please  be  prompt  to  leave  upon  signal.  This  is  expe'- 
cially  desirable  if  the  group  is  large. 


Instructions  for  Car  Drivers: 


To  expedite  the  trip  and  for  safety,  please 


1. 
2. 

3. 

4. 


5. 
6. 


7. 


8. 


9. 


10. 


Identify  your  car  by  attaching  one  of  the  tags  provided. 

Have  your  car  in  line  before  the  trip  starts. 

Follow  carefully  and  keep  fairly  close  to  the  car  ahead,  with  due 

regard  to  safety. 

Keep  all  gaps  in  the  caravan  closed,  especially  while  traveling 

through  the  city,  in  order  to  prevent  other  cars  from  inserting 

themselves  in  the  caravan  or  crossing  the  caravan  at  intersections. 

Watch  the  cars  ahead  and  behind  for  signals. 

Keep  your  place  in  the  caravan  as  far  as  possible;  do  not  attempt 

to  pass  ahead  of  any  in  the  caravan  unless  they  drop  out  of  line, 

nor  to  gain  an  advanced  position  at  stops* 

If  for  accident  or  other  reason  you  drop  out  of  line,  let  those 

following  you  proceed,  except  for  such  help  as  may  be  needed;  in 

case  of  accident  to  the  rear  car  of  the  caravai ,  signal  those  ahead. 

Any  car  dropping  out  of  line  shall  take  up  the  rear  when  rejoining 

the  caravan. 

When  parking  in  line  at  stops,  draw  close  to  the  car  ahead;  when 

parking  parallel,  do  not  leave  unnecessary  space  between  cars. 

One  passenger  in  each  car,  preferably  sitting  beside  the  driver, 

should  read  the  itinerary  and  keep  the  driver  adequately  informed 

with  regard  to  stops,  turns,  etc. 
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Part  II 
ITINERARY 
Winchester  and  Griggsville  Quadrangles 

0,0   0,0  Caravan  assembles  facing  west  on  State  Street  in  front  of  Newton- 
Bateman  High  School, 

0.0  Turn  left  (S). 

0,2   0,2  Stop  sign.  Turn  right  (W)  on  Highway  36-54. 

1,9   2,1  Leave  Jacksonville  going  west, 

2,0   4,1  Road  descends  west  end  of  "The  Mound,"  This  long,  narrow  rounded 

ridge  along  which  we  have  been  traveling  since  Jacksonville,  is  part 
of  the  Jacksonville  Moraine  of  the  Illinois  Glacier,  This  ice  sheet, 
which  came  down  from  the  northeast,  originally  extended  as  far  west 
as  the  Mississippi,  Later  it  melted  back  until  the  Jacksonville  re- 
gion was  iOe-free,  Then,  as  the  climate  became  cooler  once  more,  a 
lobe  of  the  ice  pushed  its  way  down  the  Illinois  valley,  but  only  got 
as  far  as  a  line  Jacksonville-Merritt-Exeter  before  a  softening  of 
the  climate  stopped  its  advance.  The  Jacksonville  Moraine  marks  the 
limit  of  this  advance, 

3,6   7,7  Junction  with  Lynnville  Road,  Continue  ahead  (W).  Allison  Mound 
can  be  seen  l/2  mile  to  the  north, 

Allison  Mound  is  also  a  part  of  the  Jacksonville  Moraine, 
Terminal  moraines  are  formed  at  the  margins  of  glaciers  when  the 
ice  front  is  stationary  because  there  is  an  equilibrium  between 
the  forward  movement  of  the  ice  and  the  rate  of  melting.  As  a  con- 
sequence large  quantities  of  clay,  sand,  and  boulders  collect  to 
form  a  ridge.  The  ridge-like  moraines  of  the  Illinoian  glacier  have 
experienced  much  erosion  during  the  long  period  since  the  glacier 
disappeared,  and,  therefore,  are  generally  discontinuous, 

2.5  10,2  Turn  left  (S)  on  gravel  road  l/2  mile  east  of  Riggstown, 

4,0  14,2  Turn  right  (W)  at  road  junction  south  of  Big  Branch* 

1,8  16,0  STOP  No,  1,  St,  Louis  (Mississippian)  Limestone  ledges  in  creek 

north  of  bridge.  Some  layers  are  crowded  with  the  corals,  Zaphrentis? 
and  Syringopora, 

16,0  Continue  ahead  (W), 

0,3  16,3  Stop  sign.   Junction  with  Route  106  just  west  of  Sandy  Creek  Bridge. 
Turn  left  (SE)  on  Route  106. 

2.6  18,9  Turn  left  (E)  on  secondary  gravel  road. 
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2.1  21,0  Turn  right  (S)  on  minor  road. 

1.1  22.1  STOP  No.  2.  South  of  Little  Sandy  Creek.   Between  the  time  when  the 

Mississippian  Sea  withdrew  from  this  region  and  the  time  when  the  first 
Pennsylvanian  sediments  were  deposited,  the  Earth's  crust  in  Illinois 
was  warped  and  broadly  folded.  This  folding  of  the  strata  was  fol- 
lowed by  a  period  of  erosion  which  wore  away  a  considerable  portion 
of  the  Mississippian  rock. 

At  this  locality  the  St.  Louis  Limestone  seen  at  Stop  No.  1  has 
been  removed  as  has  also  the  Salem  Limestone,  and  most  of  the  Warsaw 
formation  that  lie  below  it  (seo  Geologic  Column). 

In  places  along  the  creek  and  its  tributary,  a  few  feet  of  Warsaw 
shale  remain  beneath  the  Pennsylvanian  strata;  in  others,  the  Pennsyl- 
vanian rests  directly  on  the  older  and  lower-lying  Keokuk  Limestone. 
Such  an  irregular  contact  between  rocks  of  different  age  is  called  an 
unconformity,   (see  Appendix) 

All  of  the  various  formations  on  which  the  Pennsylvanian  rests 
in  the  Jacksonville  area  are  Mississippian  in  age.   In  other  parts  of. 
Illinois  the  Pennsylvanian  lies  on  still  older  rocks  of  Devonian, 
Silurian,  or  Ordovician  age  (see  Geologic  Column). 

The  Keokuk  Limestone  can  be  seen  some  hundreds  of  yards  west 
along  Little  Sandy.  The  rock  is  slabby  and  crowded  with  fossils, 
especially  brachiopods,  bryuzoa,  and  the  stems  of  crinoids. 

Tho  Warsaw  shaly  limestone  (not  well  exposed)  has  no  fossils 
at  this  locality,  but  crystal-lined  geodes  weather  out  of  the  rock. 
The  origin  of  these  hollow  rocks  is  still  a  matter  of  controversy. 
According  to  Dr.  Percival  Robertson's  theory,  they  were  originally 
masses  of  silica  gel  in  soft  limy  mud.  As  the  rock  hardened,  the 
water  in  the  gel  separated  from  the  silica  which  hardened,  first  as 
an  outer  crust  of  chalcedony  and  later  as  quartz  crystals  lining  the 
interior. 

Besides  quartz  and  chalcedony,  the  geodes  here  have  been  found 
to  contain  calcite,  aragonite,  limonite,  kaolin,  chalcopyrite  (altered 
to  limonite),  malachite  (alteration  of  chalcopyrite)  and  a  mineral, 
probably  manganite.   This  latter  has  not  previously  been  reported 
from  geodes,  although  the  closely  related  mineral  goethite  is  rather 
c  ommon • 

The  next  continuous  layer  above  is  a  massive  chert  conglomerate 
of  Pennsylvanian  Age,  The  chert  is  clearly  of  local  origin  with 
Keokuk  fossils  and  pieces  of  Warsaw  geodes.   The  rock  was  presumably 
formed  by  the  advancing  waters  of  Pennsylvanian  time.  Large  masses 
of  this  rock  undermined  by  Little  Sandy  Creek,  have  slid  down  the 
bank  at  tho  bend  below  the  mouth  of  the  tributary  stream. 

Filling  the  irregularities  between  the  Mississippian* s  uneven 
surface  and  the  chert  conglomerate  arc  patches  of  shale  and  sandstone 
of  Pennsylvanian  age. 

Besides  the  considerable  variety  of  local  rocks  of  Pennsylvanian 
and  Mississippian  age  in  the  creek  gravels,  are  rocks  of  many  kinds 
that  have  washed  out  of  the  glacial  drift  that  lies  above  the  beds 
rock  in  this  area.  Many  of  these  such  as  granite,  gabbro,  and 
basalt  have  been  transported  by  the  glaciers  from  the  Canadian  Shield, 
hundreds  of  miles  to  the  north. 
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0.6  22.7  STOP  No.  3,  at  road  forks.  Local  coal  diggings  on  east  bank  of 
creek. 
CAUTION:   beware  of  undermined  ledges. 

The  strata  in  the  bank  here  lie  slightly  higher  than  the  beds 
seen  downstream  at  STOP  No.  2,  At  STOP  3,  the  lowest  rock  in  the 
creek  bed  is  a  knobby  limestone  (Seahorne)  containing  brachiopods 
and  other  fossils.  Between  the  limestone  and  the  coal,  about  two 
feet  of  under  clay  is  present.  The  coal,  two  feet  eight  inches 
thick,  is  No.  2  Seam  (Springfield  Coal).  Over  the  coal  is  three  feet 
ten  inches  of  roof  shale  and  upon  this  a  sandstone  (Pleasant  View), 

At  the  time  when  the  Pennsylvanian  strata  which  contain  Illinois' 
coal  beds  were  formed,  the  environment  fluctuated  between  conditions 
of  an  inland  sea,  of  coastal  swamps  and  lagoons,  and  of  a  coastal 
plain.   In  each  of  these  environmental  stages  different  types  of 
strata  originated.  Limestones  with  fossils  of  sea  life  formed  during 
the  marine  stages;  the  coal  was  generated  in  vast  fresh  water  swamps, 
and  much  of  the  sand  and  shale  was  the  product  of  river  flood  plains 
and  deltas  (see  chart  of  a  "typical  cyclothem"  in  Appendix). 

22,7  Continue  ahead  up  right  fork  of  road. 

1.8  24,5  Stop  sign.   Turn  right  (W)  on  secondary  road  to  Alsey, 

2,5  27,0  Stop  sign.  Junction  with  Route  106  in  Alsey,  Note  brick  plant  on 
left,  A  fire  clay  (Cheltenham  Clay)  that  lies  below  the  knobby 
Seahorne  Limentone  of  STOP  No,  3  is  mined  under  the  plant.  An 
excellent  fire  brick  results, 

27,0  Turn  right  (N)  on  Route  106, 

5.9  32,9     Enter  Winchester, 

0,5  33,4  Stop  sign.      Turn  right  (N)   on  Main  Street, 

0,5  33,9  Turn  right  into  Monument  Park.     LUNCH  STOP, 

0,2  34,1  Leave   Park  and  turn  left  (S)   on  Main  Street, 

0,5  34,6  Junction  with  Route  106   in  Winchester.      Turn  right   (W),    on  106, 

0,3     34,9     CAUTION;      junction  with  Route  36-54,      Continue   ahead   (W)    on  Route 
36-54. 

3.3     38,2      Illinois  River  Valley,     Turn  sharp  left   (E)   to  Krueger's  Quarry, 

0,2     38.4     STOP  No.    4.     Agricultural  Limestone  Quarry,  mainly  buff  Mississippian, 
Salem,  Limestone,  with  8   feet  of  blue-gray  '.Varsaw  shale  and  limestone 
showing  in  bottom  of  pit. 

The   contact  between  the  Salem  and  Warsaw  formations   in  undulat- 
ing,  and  a   green  mineral,    glauconite,   is   present  in  the  Salem  near 
the  contact.      Both  these  features   suggest  an  unconformity  is   present 
here  between  the  two   formations.     This  may  be  the  result  of  very 
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slow  sedimentation  or  of  a  shifting  in  the  level  of  the  sea  bottom, 
not  necessarily  the  withdrawal  of  the  sea  and  erosion  of  the  resul- 
tant land  surface.   In  any  event,  this  unconformity  is  very  minor 
compared  to  that  seen  between  the  Pennsylvanian  and  MiS5igSippian 
strata  at  STOP  No.  2. 

No  fossils  are  present  in  the  Warsaw  strata  but  are  numerous  in 
the  lower  part  of  the  Salem,  ^ere  in  some  zones  the  fossils  have 
been  dissolved  out,  leaving  their  casts  and  molds  in  the  rock. 
Some  of  these  are  stained  green  by  glauconite.  Much  of  the  Salem 
rock  is  made  up  of  ground-up  shells.  Lacey  bryozoa  are  especially 
abundant.  Some  of  the  layers  are  cross-bedded  (foreset),  showing 
the  existence  of  waves  or  currents  in  shallow  water. 

Much  calcite  is  present  in  vugs  in  the  Salem  limestone;  other 
openings  are  lined  with  crystals  of  ankerite,  a  mineral  intermediate 
between  dolomite  and  siderite. 

Above  the  bed-rock  of  the  quarry,  is  a  considerable  thickness 
of  glacial  till  of  Illinoian  age  and  of  sandy  loess  and  dune  sand 
blown  up  from  the  river  flats  since  the  melting  away  of  the  Illinoian 
Ice  Sheet. 

38.4  Reverse  route. 

0.3  38.7  Highway  junction.  Turn  left  (s)  on  blacktop  road. 

4#5  43.1  STOP  No.  5.   Remain  in  cars.  Here  we  may  look  across  the  Illinois 
Valley  to  the  west  bluffs  three  miles  away.  The  east  bluffs  on  our 
left  are  made  up  largely  of  loess,  a  fine  silt  blown  from  the  river 
flats  onto  the  uplands  by  the  prevailing  westerly  winds.  The  rise  on 
which  we  are  parked,  between  the  bluffs  and  the  flood  plain,  is 
covered  with  dune  sand,  likewise  blown  by  the  wind,  but  dropped  short 
of  the  uplands. 

Most  of  this  transportation  of  sand  and  silt  took  place  after 
the  melting  of  the  Illinoian  ice  and  later  when  the  Wisconsin  Ice 
Sheet  lay  melting  in  the  valley  of  the  Upper  Illinois.   Then  great 
quantities  of  water  and  sediment  came  down  the  valley,  winds  were 
strong,  and  vegetation  scant.  The  blanket  of  loess  is  thickest  on 
the  uplands  immediately  east  of  the  valley  and  thins  gradually 
eastward  away  from  the  river. 

Before  the  coming  of  the  Illinoian  Glacier,  the  valley  was  much 
deeper  than  it  is  today.   Through  it  flowed  the  Mississippi  River. 
Then,  when  the  Illinoian  ice  came  down  from  the  northeast  and  drove 
to  the  west  edge  of  what  is  now  Illinois,  the  Mississippi  was  ban- 
ished from  the  valley  it  had  so  laboriously  cut  and  forced  to.  ex- 
cavate a  new  one  around  the  west  edge  of  the  ice  sheet. 

It  never  returned,  but  when  the  Illinoian  Glacier  melted  away, 
the  old  valley,  now  pretty  well-filled  by  glacial  drift  left  by  the 
ice,  was  discovered  by  another  southward  flowing  stream  which  we 
have  called  the  Illinois.   It  partly  re-excavated  the  old  channel. 

But  when  the  Wisconsin  Glacier  lay  less  than  100  miles  to  the 
northeast,  the  sediment  washed  out  from  the  melting  ice  was  more  than 
the  waters  could  carry  away.  Thus  the  flood  plain  built  up  to 
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increasing  heights,  until  today  it  lies  about  430  feet  above  the 
sea.   In  this  sector  of  the  valley,  the  stream  has  made  little 
progress  since  in  cutting  its  way  down  through  this  valley  fill, 

43,1  Continue  ahead  (S), 
1*5  44.3  Turn  left  (E)  at  junction  south  of  Little  Sandy  Creek, 

0,2  44,5  STOP  No,  6,  Go  South  along  old  road  to  quarry. 

The  southend  of  this  exposure  is  a  quarry  in  the  Mississippian, 
Burlington  Limestone.  A  better  exposure  of  this  rock  will  be  seen 
at  STOP  No.  7. 

The  surface  of  the  bed  rock  slopes  downward  to  the  north. 
Here  we  see  the  effect  of  glacial  action  on  the  rock.  Huge  rock 
masses  have  been  twisted  and  up-turned  and  striated  by  the  over- 
riding ice  in  the  process.  The  bed-rock  surface  has  also  been 
striated  and  polished  by  the  great  weight  of  the  moving  ice  aided  by 
the  detritus  frozen  into  its  base.  The  striae  here  are  oriented 
mainly  in  a  general  E-W  direction. 

Which  glacier  made  these  striae?  For  it  is  probable  that  at 
least  three  separate  glaciations  passed  over  this  area.  The  first 
of  these  came  from  northwest  Canada  and  is  called  the  Nebraskan 
glaciation.  There  followed  a  long,  mild  interval  during  which 
the  glacier  melted  away,  fields  and  forests  returned,  and  soils 
formed. 

Then  a  second  continental  ice  sheet,  the  Kansan,  advanced  from 
the  same  Canadian  region.   But  it  too  faded  away  before  the  return 
of  mild  climatic  conditions. 

Several  hundred  thousand  years  later,  the  ice  again  came  down, 
this  time  from  the  northeast,  as  the  Illinoian  glaciation.  After 
this  third  ice  sheet  melted  away,  glaciers  did  not  return  to  Scott 
country  but  got  only  as  far  as  Peoria  and  Decatur.   This  last  ice 
advance,  which  fell  short  of  our  region,  nevertheless  influenced  it 
profoundly  through  the  waters  and  sediments  which  poured  down  the 
Illinois  Valley  from  the  melting  ice  and  the  loess  which  was  borne 
from  the  valley  to  the  uplands  by  the  winds. 

In  the  exposure  north  of  the  quarry  we  may  have  evidence  of  all 
of  these  events.   The  loess  blanket  can  be  seen  descending  from  the 
bluffs  as  a  cover  of  soft  brown  silt  that  originally  blanketed  all 
of  the  glacial  till,  now  exposed  in  the  cut. 

In  the  upper  half  of  the  cut  typical  Illinoian  till  can  be 
seen.  Note  the  completely  heterogenous  mixture  of  boulders,  pebbles, 
sand,  and  clay,  dropped  together  by  the  melting  of  the  ice. 

The  surface  of  the  Illinoian  till,  below  the  loess  is  not  level 
but  conforms  to  the  contour  of  the  base  of  the  bluff.  The  upper- 
most part  of  the  till  is  dark,  almost  waxy,  and  nearly  free  of  pebbles. 
Below  this  is  a  reddish  band,  underlain  by  a  zone  full  of  gray,  limey 
bodies  (concretions).  Finally,  going  downward,  we  find  light  gray 
till.  Note  the  many  faceted  and  striated  pebbles  in  this  till. 
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The  interpretation  of  these  different  types  of  material  is  as 
follows.  The  gray  is  unaltered  till.   The  uppermost  part  of  the  till, 
on  the  other  hand,  has  been  profoundly  altered  by  weathering  and 
leaching.   Such  material  is  called  gumbo  till.  All  lime  and  much 
iron  has  been  removed.   Then  in  the  red  zone,  the  iron  still  remains 
but  has  been  oxidized  to  the  red  oxide.  Below  this  the  lime  which 
was  removed  above  by  descending  rain  water  has  been  redeposited  as 
lime  concretions.   These  successive  relationships  constitute  a  ty- 
pical "profile  of  weathering," 

Going  downward,  we  come  to  a  line  at  the  base  of  the  gray  till, 
underlain  in  places  by  stratified  clay  or  sand,  in  others  by  an  ochre 
gumbo  till.  Here  obviously  we  have  a  record  of  events  which  went  on 
before  the  coming  of  the  Illinoian  Ice.  The  clay  and  sand  were  ev- 
idently laid  down  during  the  "Yarmouth"  interval,  the  mild  period 
that  preceded  the  Illinoian  glaciation  and  followed  the  Kansan.   The 
till,  from  its  position  and  degree  of  weathering,  can  be  presumed  to 
be  of  Kansan  age. 

Toward  the  base  of  the  ochre  or  buffy  Kansan  till,  a  band  of 
pinkish  till  may  represent  the  Nebraskan  gumbo-till;  or  it  may  be  the 
result  of  oxidation  by  waters  traveling  along  the  bedrock  contact. 

(This  is  a  newly  discovered  outcrop,  of  a  very  complex  nature, 
that  has  not  yet  received  detailed  study.   Conclusions  therefore 
should  be  considered  as  tentative), 

44.5  Reverse  route  to  highway. 

0,2  44,7  Turn  left  (S)  on  valley  highway, 

0,5  45,2  Steep  loess  bank  above  Burlington  Limestone  outcrop.   Such  steep 
faces  are  characteristic  of  loess  outcrops. 

1.0  46.2  Quarry  in  Burlington  Limestone. 

0,4  46.8  STOP  No.  7. 

This  fine  example  of  quarry  operations  is  being  conducted  along 
about  a  90  feet  face  of  Burlington  Limestone.  The  rock  varies  in 
character  at  different  levels,  being  in  some  places  a  coarse,  white, 
crinoidal,  nearly  pure  limestone,  in  others  a  brown,  rough  magnesian 
limestone  (dolomite),  in  others  high  in  silica  due  to  the  abundance 
of  chert  nodules.   These  different  types  of  limestone  vary  in 
suitability  depending  upon  whether  the  use  is  to  be  roadstone,  ag- 
ricultural limestone,  or  for  the  lime,  cement,  or  chemical  indus- 
try. 

The  Burlington  Formation  is  famous  for  the  abundance  and  variety 
of  the  crinoids  it  contains.   In  addition,  brachiopods,  bryozoa, 
corals,  and  gastropods  (snails)  are  common.  Many  layers  are  made  up 
almost  wholly  of  fossil  remains. 

At  the  top  of  the  quarry,  above  the  limestone,  over  50  feet  of 
over  burden  is  in  the  process  of  removal.   This  consists  almost 
wholly  of  loess,  except  for  a  small  wedge  of  gumbo-till  near  the 
north  end  of  the  exposure.   The  upper  half  of  the  loess  bank  is  light 
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brown  in  color  and  the  shells  of  land  snails  are  quite  common  here. 
Below  this  is  a  zone  of  violet  brown  loess  stained  by  humus,  and 
this  is  underlain  by  dark  brownish  gray  loess. 

This  variation  in  the  character  of  the  loess  bank  is  a  reflec- 
tion of  climatic  changes  since  the  disappearance  of  the  Illinoian 
ice.  The  humic  zone  represents  the  height  of  the  mild  climate 
(Sangamon  interval  between  the  cold  climates  of  Illinoian  and 
Wisconsin  stages,  when  the  lower  and  upper  loess  zones,  respective- 
ly, were  deposited. 
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Part  IV 
Geologic  History 

DEEPLY  BURIED  FORMATIONS. 

The  oldest  bedrock  seen  in  the  field  trip  area  is  the  Burlington  Limestone 
of  Mississippian  age*  Below  this  are  older  Mississippian  limestones  and  shales 
which  come  above  the  surface  across  Illinois  River  at  Pilot  Knob.  Under  these 
Kinderhook  shales  are  black  shales  of  Devonian  age.   In  the  eastern  part  of 
the  area  a  thin  Devonian  limestone  is  present,  but  is  absent  westward. 

Below  the  Devonian  strata  in  all  wells,  Silurian  limestone  and  dolomite 
is  present,  but  in  varying  thickness,  due  evidently  to  the  erosion  of  its  top. 
Ordovician  shale  (Maquoketa),  limestone  (Kimmswick-Decorah-Plattin-Joachim),  and 
sandstone  (St.  Peter)  underlie  the  Silurian  strata. 

Deeper  than  this,  wells  have  not  penetrated  in  Morgan  or  Scott  counties, 
tort*  deep  tests  farther  west  in  Pike  County  have  gone  down  through  hundreds  of 
feet  of  Lower  Ordovician  limestones  below  the  St,  Peter  Sandstone. 

Below  these  Ordovician  limestones  are  rather  similar  ones  of  Cambrian  age. 
Gradually  these  pass  downward  to  shales  and  sandstones.  These  sandstones  in  turn 
rest  on  granite  which  lies  in  the  bottom  of  two  of  the  Pike  County  wells  (the 
deepest  is  3207' ). 

The  granite  in  the  bottoms  of  the  wells  is  the  top  of  the  Pre-Cambrian 
"basement'/  so  old,  with  so  involved  a  history,  that  we  have  not  time  to  present 
it  here.   In  any  case,  this  "basement"  in  Illinois  has  been  reached  in  only  a 
few  deep  wells;  but  rocks  of  similar  age  and  character  have  been  brought  by 
the  glaciers  from  the  far  north  and  scattered  widely  through  the  glacial  drift. 

Except  for  the  basement  granite,  nearly  all  of  the  formations  found  in 
the  deep  wells  contain  fossils  of  marine  animals.  These  show  clearly  that  ancient 
seas  covered  this  part  of  Illinois  when  these  old  rocks  were  being  formed.  Since 
the  different  formations  lie  nearly  parallel,  like  the  layers  of  a  oeke,  it  is 
clear  that  the  Earth's  crust  in  this  region  remained  nearly  stable  through  these 
hundreds  of  millions  of  years.   Occasionally  the  sea  withdrew,  leaving  a  land 
surface  of  low  relief  to  be  cut  up  into  ridges  and  valleys  by  the  erosion  of 
streams.  Then  the  sea  would  return  with  a  whole  new  retinue  of  ancient  species 
and  genera,  and  additional  strata  to  uld  be  laid  down  as  sediment  on  the  sea 
floor. 


EXPOSED  MISSISSIPPIAN  FORMATIONS, 

The  Mississippian  limestones  which  form  the  bold  bluffs  along  the  Illinois 
and  continue  to  be  exposed  eastward  in  the  beds  and  banks  of  the  creeks  were 
largely  laid  down  in  clear  and  opens  eas.  Many  of  the  layers  teem  with  fossils, 
especially  crinoids,  brachiopods,  corals,  and  snails,  Trilobites  have  become 
sparse  by  now,  and  limited  in  variety.  The  new  bosses  of  the  undersea  world  were 
the  fish,  which  first  became  common  in  Devonian  Time,   Their  bones  are  rather 
numberous  in  some  layers,  especially  in  the  Keokuk  Formation, 
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Later  in  Mississippian  Time  conditions  became  less  stable,  so  that  the 
limestones  of  the  sea  came  to  alternate  with  layers  of  mud  and  sand  washed 
from  the  land.  At  last,  this  unstable  movement  of  the  crust  culminated  in  a 
rise  of  the  whole  region  above  the  sea.   In  this  section  of  Illinois  a  broad 
up-bowing  of  the  strata  resulted.  This  "Pitts field  Anticline"  comes  into  our 
area  from  the  west  and  runs  approximately  along  the  south  edge  of  Scott  and 
Morgan  counties.   It  is  responsible  for  the  strong  northerly  dip  of  the  beds 
noted  in  the  course  of  the  itinerary. 

This  uplift  and  erosion  resulted  in  the  removal  of  all  of  the  late 
Mississippian  (Chester)  strata  and  in  places  cut  deep  into  the  earlier  Miss- 
issippian beds  as  well. 

PENNSYLVANIA*!  STRATA 

When  sediments  again  came  to  be  laid  down  in  this  region  in  Pennsylvanian 
Time,  they  therefore  found  an  uneven  surface  and  came  to  lie  on  strata  of  differ- 
ent age  in  different  places.   In  time,  these  irregularities  were  levelled  by 
the  fill  of  mud, sand,  and  gravel.   Through  the  rest  of  the  Pennsylvanian  Time, 
there  was  deposited  in  seas,  coastal  swamps,  delta  flats,  and  river  flood-plains, 
layer  after  layer  of  mud  and  sand.  More  rarely  when  the  seas  swept  across  the 
region  for  a  limited  time,  fossiliferous  limestones  were  laid  down;  or  when 
clear  but  stagnant  coastal  swamps  prevailed,  the  rank  jungle  vegetation  accumu- 
lated in  the  waters  to  generate  the  State's  valuable  coal  seams. 

The  Pennsylvanian  seas  that  withdrew  from  Illinois  hundreds  of  millions 
of  years  ago  were  the  last  to  cover  this  region.  There  followed  an  immensely 
long  period  of  time  when  most  of  Illinois  lay  as  a  moderately  low  land  area, 
undergoing  erosion  by  streams  and  the  weather. 

ICE  AGE  HISTORY 

This  long  prevailing  condition  was  terminated  at  the  beginning  of  the 
Pleistocene  Period,  a  scant  million  years  ago,  when  the  first,  or  Nebraskan, 
ice  sheet  moved  into  Illinois  from  the  Canadian  Northwest.  The  alternation  of 
glacial  stages  and  mild  climate  intervals  that  prevailed  during  the  Ice  Age 
has  been  described  in  the  itinerary  (Stop  6),  as  have  the  profound  drainage 
changes  these  ice  mass  movements  brought  about  (Stop  5,  etc.) 

What  has  been  Earth rs  History  since  the  Ice  Age?  The  last  glacier  moved 
out  of  the  Lake  Michigan  Basin  a  scant  25,000  years  ago.  Previous  interglacial 
intervals  have  lasted  from  150,000  to  350,000  years.  Therefore,  there  is  no 
way  of  knowing  that  the  Ice  Age  is  over.   It  is  the  custom  for  geologists  to 
refer  to  our  own  time  as  the  "Recent  Stage"  of  the  Pleistocene  Period* 


t/>  /Hi 


> 

h- 

z 

z 

< 

D 

n 

o 

CL 

U 

CO 

I- 

CO 

h- 

00 
CO 

O 

< 

> 

z 

K 

< 

> 

_J 

cr 

> 

O 

CO 

L_ 

z 

Z 

z 

o 

Ld 

u 

Q_ 

z 

D 

/■'. 


I  •■ 


/TILL      PLAINS      SECTION.  GREAT     LAKE 


SECTION 


CENTRAL 
LOWLAND 
PROVINCE 


CENTRAL 

LOWLAND 

PROVINCE 


h.lTs~  V.ilBR,OR 
LOW 


PLATEAUS 
PROVINCE 


ILLINOIS  STATE  GEOLOGICAL  SURVEY 


COASTAL   PLAIN 
PROVINCE 


PHYSIOGRAPHIC   DIVISIONS   OF   ILLINOIS 

(Reprinted  from  Report  of  Investigations  No.   129,  Physiographic  Divisions  of  Illinois, 
by  M.  M.  Leighton,  George  E.  Ekblaw,  and  Leland  Horberg) 

14      (83093) 


> 
< 


> 
d 

O 

d 
w 


ft 
ft 


$ 

$ 


5 


